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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Amino acid sequence alignment of human alpha 1, 3/4- 
fucosyltransf erases (FucTs) demonstrates that three highly 
conserved Lys residues are present in the catalytic domain of FucTs III, 
TV, V, and VI. Two of these sites are conserved in FucT VII, with the 
third located within the alpha 1,3 -FucT motif as a conservative change to 
Arg at position 223. Site-directed mutagenesis experiments were conducted 
to change Lys (255) Of FucT V (equivalent to Arg (223) of FucT VII) to 
either Arg{255) or Ala(255). Enzyme assays demonstrate that the FucT V 
K255R mutant has a 34-fold lower specific activity than native FucT V and 
that the K255A mutant is inactive. Site-directed mutagenesis of FucT VII 
was also conducted to change Arg(223) to Lys (223) for analysis of the 
effect on enzyme kinetic parameters. No differences in acceptor 
specificities or K-m values for either substrate were observed between 
native FucT VII and the R223K mutant; however, the purified 
R223K mutant enzyme had a 2 -fold increased specific activity compared with 
purified native FucT VII. No change in GDP-f ucose-protectable 
pyridoxal-P/NaBH4 inactivation was observed for native or mutant FucT V or 
VII, further supporting the absence of involvement of this residue in 
sugar nucleotide binding. The results indicate that a basic residue in 
this position is required for enzyme activity, with a Lys residue 
providing higher intrinsic activity. The lack of influence of this site on 
substrate binding parameters and its location within the alpha 1,3 -FucT 
motif suggest that at least some of the residues within this motif are 
involved in catalysis rather than substrate binding. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB We report on the identification, molecular cloning, and 

characterization of an alpha 1,3 fucosyltransf erase (alpha 
1,3FT) expressed by the nematode, Caenorhabditis elegans. Although C. 
elegans glycoconjugates do not express the Lewis x 

antigen Gal beta l-->4[Fuc alpha l-->3]GlcNAc beta-->R, detergent extracts 

of adult C, elegans contain an al,3FT that can fucosylate both 

nonsialylated and sialylated acceptor glycans to generate the Le (X) and 

sialyl Le (X) antigens, as well as the lacdiNAc -containing acceptor GalNAc 

beta l-->4GlcNAc beta 1-->R to generate GalNAc beta l-->4 [Fuc alpha 

l-->3]GlcNAc beta 1-->R. A search of the C. elegans genome database 

revealed the existence of a gene with 20-23% overall identity to all five 

cloned human alpha l,3FTs. The putative cDNA for the C, elegans 

alpha 1,3FT (CEFT-1) was amplified by PCR from a cDNA lambda ZAP 

library, cloned, and sequenced. C0S7 cells transiently transfected with 

cDNA encoding CEFT-1 express the Le (X) , but not sLe (X) antigen. 

The CEFT-1 in the transfected cell extracts can synthesize Le (X) , but not 

sialyl Le (X) , using exogenous accepters. A second 

fucosyltransf erase activity was detected in extracts of C, elegans 

that transfers Fuc in alpha 1,2 linkage to Gal specifically on type-1 

chains. The discovery of alpha-fucosyltransf erases in C. elegans 

opens the possibility of using this well-characterized nematode as a model 

system for studying the role of fucosylated glycans in the development and 

survival of C, elegans and possibly other helminths. 
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AB Helicobacter pylori NCTC 11637 lipopolysaccharide (LPS) 
expresses the human blood group antigen Lewis x (Lex) 

in a polymeric form. Lex is .beta. -D-galactose- (1-4) -[ .alpha. -L-fucose- (1- 
3) ] - .beta . -D-acetylglucosamine . Schematically the LPS structure is 
(Lex) n-core-lipid A. In this report, we show that Lex expression is not a 
stable trait but that LPS displays a high frequency (0.2 to 0.5%) of phase 
variation, resulting in the presence of several LPS variants in one 
bacterial cell population. One type of phase variation implied the loss 
of .alpha. 1, 3 -linked fucose, resulting in variants that expressed 
nonsubstituted polylactosamines (also called the i antigen), i.e.. Lex 
minus fucose; LPS: ( lactosamine) n-core-lipid A. The switch of Lex to i 
antigen was reversible. A second group of variants arose by loss of 
polymeric main chain which resulted in expression of monomeric Ley; LPS: 
(Ley) -core-lipid A. A third group of variants arose by acquisition of 
.alpha. 1, 2 -linked fucose which hence expressed Lex plus Ley; LPS: (Ley) 



(Lex) n-core-lipid A. The second and third group of variants switched back 
to the parental phenotype [ (Lex) n-core-lipid A] in lower frequencies. 
Part of the variation can be ascribed to altered expression levels of 
glycosyltransf erase levels as assessed by assaying the activities of 
galactosyl-, fucosyl-, and N-acetylglucosaminyltransf erases . Clearly 
phase variation increases the heterogeneity of H. pylori, and this process 
may be involved in generating the very closely related yet genetically 
slightly different strains that have been isolated from one 
patient . 
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SUMMARY LANGUAGE: English 

AB Helicobacter pylori is an important human pathogen which causes 

both gastric and duodenal ulcers and is also associated with gastric 
cancer and lymphoma. This microorganism has been shown to express cell 
surface glycoconjugates including Lewis X (Le (X) ) and 

Lewis Y. These bacterial oligosaccharides are structurally similar to 
tumor-associated carbohydrate antigens found in mammals. In this study, we 
report the cloning of a novel . alpha . 1, 3 -fucosyl transferase gene 

(HpfucT) involved in the biosynthesis of Le (X) within H. pylori. The 
deduced amine acid sequence of HpfucT consists of 478 residues with the 
calculated molecular mass of 56,194 daltons, which is approximately 100 
amino acids longer than known mammalian . alpha . 1 , 3/1, 4 - 
fucosyltransf erases . The . apprx . 52 -kDa protein encoded by HpfucT 
was expressed in Escherichia coli CSRDE3 cells and gave rise to 

. alpha , 1 , 3-fucosyl transferase activity but neither .alpha, 1,4 - 
fucosyltransf erase nor . alpha . 1 , 2 - fucosyltransf erase 

activity as characterized by radiochemical assays and capillary zone 

electrophoresis. Truncation of the C-terminal 100 amino acids of HpFuc-T 

abolished the enzyme activity. An approximately 72 -amino acid region of 

HpFuc-T exhibits significant sequence identity (40-45%) with the highly 

conserved C-terminal catalytic domain among known mammalian and chicken 

. alpha . 1 , 3-fucosyltransf erases . These lines of evidence indicate 

that the HpFuc-T represents the bacterial .alpha. 1,3 - 

fucosyltransf erase . In addition, several structural features 

unique to HpFuc-T, including 10 direct repeats of seven amine acids and 

the lack of the transmembrane segment typical for known eukaryotic 

. alpha . 1, 3 -fucosyltransf erases , were revealed. Notably, the 

repeat region contains a leucine zipper motif previously demonstrated to 

be responsible for dimerization of various basic region-leucine zipper 

proteins, suggesting that the HpFuc-T protein could form dimers . 
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Journal 
English 

The lipopolysaccharide of certain strains of Helicobacter pylori 
was recently shovm to contain the Lewis X (Lex) 

trisaccharide (Gal .beta. -1,4- (Fuc. alpha. (1, 3) ) -GlcNAc) . Lex is an 
oncofetal antigen which appears on human gastric epithelium, and its 
mimicry by carbohydrate structures on the surface of H. pylori may play an 
important part in the interaction of this pathogen with its host. 
Potential roles for bacterial Lex in mucosal adhesion, immune evasion, and 
autoantibody induction have been proposed (Moran, A. P., Prendergast, M. 
M., and Appelmelk, B. J. (1996) FEMS Immunol. Med. Microbiol. 16, 
105-115) . In mammals, the final step of Lex biosynthesis is the 
.alpha. (1, 3) -fucosylation of GlcNAc in a terminal Gal . beta . ( 1 . f wdarw. 4 ) - 
GlcNAc unit, and a corresponding GDP-f ucose :N-acetyl-glucosaminyl 
.alpha. (1,3) fucosyltransf erase ( .alpha. (1,3) -Fuc-T) activity 
was recently discovered in H. pylori exts . Part of a human 
.alpha. (1, 3) -Fuc-T amino acid sequence was used to search an H. pylori 
genomic data base for related sequences. Using a probe based upon weakly 

clones from a plasmid library of 
DNA sequence anal, of the library 
clones revealed a gene which was named fucT, encoding a protein 
with localized homol . to the human . alpha . (1, 3) -Fuc-Ts . It has been 
demonstrated that fucT encodes an active Fuc-T enzyme by expressing the 
gene in Escherichia coli. The recombinant enzyme shows a strong 
preference for type 2 (e.g. LacNAc) over type 1 (e.g. lacto-N-biose) 
acceptors in vitro. Certain residues in a short segment of the H. pylori 
protein are completely conserved throughout the . alpha .( 1 , 3 ) -Fuc-T family, 
defining an . alpha . (1 , 3) -Fuc-T motif which may be of use in identifying 
new fucosyltransf erase genes. 



matching data base sequences, 
H. pylori DNA were retrieved. 
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Department of Chemistry, University of Alberta, Edmonton, 
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The biosynthesis of the Lewis X determinant (Gal beta 
r-4 [Fuc alpha 1-3] GlcNAc beta-) in three strains of Helicobacter 
pylori has been investigated. Strains UA 861, UA 802 and UA 1182 contain 
alpha 1,3 fucosyltransf erase and beta 1,4 galactosyltransf erase 
activities that synthesize the Lewis X structure by 
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the transfer of monosaccharides from GDP-fucose and UDP-galactose donors, 
respectively. The enzyme reaction products that formed were characterized 
by capillary zone electrophoresis and by IH-NMR spectroscopy. The 
biosynthetic pathway is therefore identical to that found in humans. In 
the three strains, the fucosyltransf erase and 

galactosyltransf erase activities differed in various cellular fractions. 
Km values for their donor and acceptor substrates also differed. 
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Use of recombinant enzymes for the prepn. of GDP-L-fucose and fucosylated 
glycans is disclosed. GDP-L-fucose functions as a fucose donor in the 
biosynthetic route leading to the fucosylated glycans, which have 
therapeutic utility. A process for prepg. GDP-L-fucose and fucosylated 
glycans, and means useful in the process are provided. Said means include 
enzymes, chimeric enzymes, DNA sequences, genes, vectors and host cells. 
Fucosylation of glycans on glycoproteins and -lipids requires the enzymic 
activity of relevant fucosyltransf erases and GDP-L-fucose as the 
donor. Due to the biol . importance of fucosylated glycans, a readily 
accessible source of GDP-L-fucose would be required. Here the authors 
describe the construction of a stable recombinant S.cerevisiae strain 
expressing the E.coli genes gmd and wcaG encoding the two enzymes, 
GDP-mannose-4, 6 -dehydratase (GMD) and GDP-4 -keto-6 -deoxy-D-mannose-3 , 5- 
epimerase/4 -reductase (GFS) resp., needed to convert GDP-mannose to 
GDP- fucose via the de novo pathway. Taking advantage of the rich inherent 
cytosolic GDP-mannose pool in S.cerevisiae cells the authors produced 0.2 
mg/1 of GDP-L-fucose with the recombinant yeast strain without addn. of 
any external GDP-mannose. The GDP-L-fucose product miay be used as the 
fucose donor for .alpha. -1, 3 -fucosyltransf erase to synthesize 
sialyl Lewis x (sLex) , a glycan crucial for the 

selectin-dependent leukocyte traffic. GDP-L-fucose may also be prepd. 
using the salvage pathway from L-fucose by fucokinase (FK) and 
GDP-f ucose-pyrophosphorylase (PP) , synthesized from a chimeric gene. Two 
rapid and simple procedures for the quant, anal, of GDP-L-fucose (GDP-Fuc) 
are described. The methods are based on time-resolved fluorescence and 
microplate assay technol ' The first assay relies on measuring the enzyme 
activity of . alpha . -1, 3 -fucosyltransf erase . In this assay, 
transfer of fucose from GDP-Fuc converts sialyllactosamine to sialyl 
Lewis X tetrasaccharide, which is detected and 

quantified by relevant antibodies on a microplate. The formation of the 
reaction product is directly dependent on the presence of GDP-Fuc in the 
concn. range of 10-10,000 nM. In the second method GDP-Fuc inhibits the 
binding of f ucose-specif ic Aleuria aurantia lectin to fucosylated glycan 
on a microwell. The lectin-based assay is less sensitive than the enzyme 



assay, but it is cheaper and faster. The authors used these assays in 
monitoring the amt . of GDP-Fuc in crude lysates of transgenic yeast, which 
expresses the enzymes producing GDP-Fuc. The newly developed assays are 
versatile and applicable to measure also other nucleotide sugars or 
glycosyltransf erase activities in a high- throughput manner. 
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Helicobacter pylori strains frequently express Lewis 
X (Le(x)) and/or Le (y) on their cell surfaces as constituents of 
the O antigens of their lipopolysaccharide molecules. To assess the effect 
of Le (x) and Ley expression on the ability of H. pylori to. colonize the 
mouse stomach and to adhere to epithelial cells, isogenic mutants were 
created in which fucTl alone or fucTl and fucT2, which encode the fucosyl 
transferases necessary for Le (x) and Le (y) expression, were deleted. 
C3H/HeJ mice were experimentally challenged with either wild-type 26695 H. 
pylori or its isogenic mutants. All strains, whether passaged in the 
laboratory or recovered after mouse passage, colonized the mice well and 
without consistent differences. During colonization by the mutants, there 
was no reversion to wild type. Similarly, adherence to AGS and KatoIII 
cells was unaffected by the mutations. Together, these findings indicate 
that Le expression is not necessary for mouse gastric colonization or for 
H. pylori adherence to epithelial cells. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB An efficient heterologous expression system fur overproduction of the 

enzyme alpha -1, 6- Fucosyl transferase (alpha -1,6-FucT) from 
Rhizobium sp, has been developed. The gene codifying for the alpha 
-1.6-FucT was amplified by PCR using specific primers. After 
purification, the gene was cloned in the plasmid pKK2233. The 
resulting plasmid, pKK1.6FucT, was transformed into the E. coli strain 
XLl-Blue MRF' . The protein was expressed both as inclusion bodies and in 
soluble form. Changing the induction time a five-fold increase of enzyme 
expressed in soluble form was obtained. In this way five units of enzyme 
alpha -1,6-FucT can be obtained per liter of culture. A crude preparation 
of the recombinant enzyme was used for the synthesis of the branched 
trisaccharide alpha -D-GlcNAc-(l --> 4) - [alpha -L-Fuc-(1 --> 6)]-D-GlcNAc 
(3) , from chitobiose (2) and GDP-Fucose (1) . After purification, 
the trisaccharide 3 was obtained in a 84% overall yield. In order to 
elucidate the structural requirements for the acceptors, the specificity 
of the enzyme was studied towards mono-, di- and trisaccharides , which are 
structurally related to chitobiose. The enzyme uses, among others, the 
disaccharide N-acetyl lactosamine as a good substrate: the monosaccharide 
GlcNAc is a weak acceptor. Finally, several racemic polyhydroxylated 
indolizidines have been tested as potential inhibitors of the enzyme. 
Indolizidine 21 was the best inhibitor with an IC50 of 4.5 x 10 (-5) M. 
Interestingly, this compound turned out to be the best mimic For the 
structural features of the fucose moiety in the presumed transition state. 
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We report here the in vivo production of type 2 fucosylated-N- 
acetyllactosamine oligosaccharides in Escherichia coli. 

Lacto-N-neofucopentaose Galbetal-4GlcNAcbetal-3Galbetal-4 (Fucalphal-3) Glc , 
lacto-N-neodifucohexaose Galbetal-4 (Fucalphal-3 ) Glc-NAcbetal-3Galbetal- 
4 (Fucalphal-3)Glc, and lactp-N-neodif ucooctaose Galbetal-4GlcNAcbetal- 
3Galbetal-4 (Fucalphal-3 ) GlcNAcbetal-3Galbetal-4 (Fucalphal -3 ) Glc were 
produced from lactose added in the culture medium. Two of them carry the 
Lewis X human antigen. High cell density cultivation 

allowed obtaining several grams of fucosylated oligosaccharides per liter 
of culture. The fucosylation reaction was catalyzed by an alpha-1,3 
fucosyltransf erase of Helicobacter pylori overexpressed 
in E. coli with the genes IgtAB of N. meningitidis. The strain was 
genetically engineered in order to provide GDP-fucose to the system, by 
genomic inactivation of gene wcaJ involved in colanic acid synthesis and 
overexpression of RcsA, positive regulator of the colanic acid operon.To 
prevent fucosylation at the glucosyl residue, lactulose Galbetal-4Fru was 
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assayed in replacement of lactose. Lactulose-derived oligosaccharides 
carrying fucose were synthesized and characterized. Fucosylation of the 
fructosyl residue was observed, indicating a poor acceptor specificity of 
the fucosyltransf erase of H. pylori. 
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AB The gastric pathogen H. pylori expresses two alpha-3 - 

fucosyltransf erases, which may play different roles in the 
synthesis of Lewis antigens on H. pylori lipopolysaccharide (LPS) . These 
enzymes are encoded by futA and futB, which contain poly(C) regions 
vulnerable to slip-strand mispairing during replication. The purpose of 
this study was to determine the relationship of futA and futB expression 
with Lewis antigen phenotype and animal colonization. futA and futB were 
amplified from lab-passed and animal-passed H. pylori strains. The 
resultant PGR products were sequenced and the length of the poly(C) tract 
was determined. In addition, antibodies specific for Lewis 
X or Lewis y antigens were used to determine the LPS phenotype by 
western blot and ELISA. In the two animal -virulent strains examined, SSI 
and 2 6695, there was no relationship between futA sequence, Lewis 
X or y expression, or animal passage. The length of the poly(C) 
region of futA varied between strains and between isolates of 
the same strain, but a relationship between the on/off status of the gene 
and bacterial phenotype could not be established. In contrast, futB 
expression was more stable. Variations were present in the poly(C) tract, 
but predicted amino acid sequence revealed that the gene was still 
expressed. Like futA, futB expression did not correlate with Lewis 
X expression, but because both futB and Lewis y were expressed in 
all strains, no relationship could be determined. When isolates 
of the same strain were compared, there was no relationship between futB 
expression and animal virulence. However, pig and mouse virulent strains 
differed from each other. Pig strains expressed both Lewis antigens 
(regardless of level of virulence) , while mouse strains expressed only 
Lewis y. In animal virulent strains of H. pylori futB appears to be 
sufficient for Lewis x/y synthesis, but futA is not 
necessary. Furthermore, neither futA nor Lewis x 

determine level of virulence of an individual strain for its host. The 
role of Lewis x and y in determining host species 
specificity will require further investigation. 
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AB This invention provides protein and DNA sequences for a newly identified 
Helicobacter pylori . alpha . 1 , 2 -fucosyl transferase, which 
is involved in biosynthesis of fucosylated oligosaccharides including 
Lewis X, Lewis Y, Lewis B and H type 1, which are 

structurally similar to certain tumor-assocd . carbohydrate antigens found 
in mammals. The center region of fucT2 gene has a sequence of TAA repeats 
immediately following the poly C sequence, which are hypermutable and 
could offer an on-off mechanism for the expression of the gene, and 
changes of the repeat no. of the both tracts contribute to the variation 
of the fucT2 genotype in different strains. The invention further 
provides a method to measure the enzymic activity and acceptor specificity 
of . alpha . 1, 2 -fucosyltransf erase . The invention also relates to 
. alpha . 1 , 2 -fucosyl transferase antibodies which have research and 
diagnostic utility in the development of assays to detect mammalian 
tumors . 
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Cloning and characterization of the . alpha . (1 , 3/4 ) 
fucosyltransf erase of Helicobacter 

pylori 
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pathogen Helicobacter pylori can express the histo 



blood group antigens, which are on the surface of many human cells. Most 
H. pylori strains express the type II carbohydrates, Lewis 
X and Y, whereas a small population express the type I 
carbohydrates, Lewis A and B. The expression of Lewis A and Lewis 
X, as in the case of H. pylori strain UA948, requires the addn. of 
fucose in .alpha. 1,4 and .alpha. 1,3 linkages to type I or type II 
carbohydrate backbones, resp. This work describes the cloning and 
characterization of a single H. pylori fucosyltransf erase (FucT) 
enzyme, which has the ability to transfer fucose to both of the 
aforementioned linkages in a manner similar to the human 
fucosyltransf erase V (Fuc-TV) . Two homologous copies of the fucT 
gene have been identified in each of the genomes sequenced. The 
characteristic adenosine and cytosine tracts in the amino terminus and 
repeated regions in the carboxyl terminus are present in the DNA encoding 
the two UA94 8fucT genes, but these genes also contain differences when 
compared with previously identified H. pylori f ucTs . The UA948fucTa gene 
encodes an approx. 52-kDa protein contg. 475 amino acids, whereas 
UA94 8fucTb does not encode a full-length FucT protein. In vitro, 
UA94 8FucTa appears to add fucose with a greater than 5 -fold preference for 
type II chains but still retains significant activity using type I 
acceptors. The addn. of the fucose to the type II carbohydrate acceptors, 
by UA948FucTa, does not appear to be affected by fucosylation at other 
sites on the carbohydrate acceptor, but the rate of fucose transfer is 
affected by terminal fucosylation of type I acceptors. Through mutational 
anal, we demonstrate that only FucTa is active in this H. pylori 
isolate and that inactivation of this enzyme eliminates expression 
of all Lewis antigens. 
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The lipopolysaccharide (LPS) of Helicobacter pylori expresses 
the Lewis x (Lex) and/or Ley antigen. It was shown 

previously that H. pylori LPS displays phase variation whereby an Lex-pos . 
strain yields variants with different LPS serotypes, for example. Lex plus 
Ley or nonf ucosylated polylactosamine . H. pylori has two .alpha. 3 - 
fucosyltransf erase genes that both contain poly(C) tracts. We now 
demonstrate that these tracts can shorten or lengthen randomly, which 
results in reversible f rameshif ting and inactivation of the gene products. 
We provide genetic and serol . evidence that this mechanism causes H. 
pylori LPS phase variation and demonstrate that the on or off status of 
. alpha . 3 -fucosyltransf erase genes dets . the LPS serotypes of 
phase variants and clin. isolates. The role of the .alpha. 3 - 
fucosyltransf erase gene products in detg. the LPS serotype was 
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confirmed by structural -chem . anal, of . alpha . 3 -fucosyltransf erase 
knockout mutants. The data also show that the two . alpha. 3- 
fucosyltransf erase genes code for enzymes with different fine 
specificities, and we propose the names futA and futB to designate the 
orthologs of the H. pylori 26695 . alpha . 3 -fucosyltransf erase 
genes HP0379 and HP0651, resp. The data also show that the 
.alpha.3-fucosylation in H. pylori precedes .alpha. 3 - 
fucosyltransf erase, an order of events opposite to that which 
prevails in mammals. Finally, the data provide an understanding at the 
mol . level of the mechanisms underlying LPS diversity in H. pylori, which 
may play an important role in adaptation to the host. 
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*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Helicobacter pylori lipopolysaccharides (LPS) contain complex 
carbohydrates known as Lewis antigens which may contribute to the 
pathogenesis and adaptation of the bacterium. Involved in the biosynthesis 
of Lewis antigens is an alpha 1 , 2 - fucosyltransf erase (FucT) that 
adds fucose to the terminal beta Gal unit of the O-chain of LPS, Recently, 

alpha 1, 2-fucT-encoding gene (fucT2) was cloned and 

However, due to the low level of expression and 
protein, its enzymic activity was not demonstrated. In 
fucT2 gene was successfully overexpressed in 
Escherichia coli. Sufficient amounts of the protein were obtained which 
revealed alpha 1, 2 -fucosyltransf erase activity to be associated 
with the protein. A series of substrates were chosen to examine the 
acceptor specificity of Hp alpha 1,2-fucT, and the enzyme reaction 
products were identified by capillary electrophoresis. In contrast to the 
normal mammalian alpha 1,2-FucT (H or Se enzyme). Hp alpha 1,2-FucT 
prefers to use Lewis X [beta Gall-4 (alpha Fucl-3)beta 
GlcNAc] rather than LacNAc [beta Gall-4 beta GlcNAc] as a substrate, 
suggesting that H, pylori uses a novel pathway (via Lewis 
X) to synthesize Lewis Y. Hp alpha 1,2-FucT also acts on type 1 
acceptor [beta Gall-3 beta GlcNAc] and Lewis a [beta Gall-3 (alpha 
Fucl-4)beta GlcNAc], which provides H, pylori with the potential to 
synthesize H type 1 and Lewis b epitopes. The ability to transfer fucose 
to a monofucosylated substrate (Lewis X or Lewis a) 

makes Hp alpha 1,2-FucT distinct from normal mammalian alpha 1,2-FucT. 
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